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‘Iwo  dil  I ICI Isim]al  ]msitjiol  I-sin witjivc  silico] I ddcctors  (“I n:~trix  Wcckws’)  ) 1 IIIvc lml  I dc.sip,t  Id, ]mwurcd,  n] Id
1 Ad m IXIII of II K: dcvcloIM  no It, of tlIc SolaI  lsotqx SIN CLI’01  I Ictcr (S1 S) i] IstruI I ICI d for N’ASA’s AdviII  Ku]  (h  I I-
lwsitioll  I;XIIIOICI (AC]’;) lnissiml. Iltl]mrtald  c]l:ilzict(:listi(:s  of tlInsc dcvims  il)cl~ldc:  tllicl;llcss  w 50 90 ~1111,  ;lc.(i\c
I17C:I  34  CI112, 64  st]i})s  OIJ MCJI  surf am wit]]  1 IIHII stli]~  ])itcll.  ‘J’l Ic SJS ilwtnlllwlt  usm foul  SUCII  dctc(..km,  ]moccssill~,

. .
si{:tl:(ls fIXm I c.fIdI of t,l Ic L] 2 IIldlvdllnl  stril)s wIl,lI  a sc]mrak 1 2-} )it }NIlsc  llci~~ I( al Ialyzcr iln])lo  nmltcd  witl I mlstm  I I-
(Icsiq,t  d Vl 31 circuits. A  sd of 2h ]]]alrix  d(:tcctors  IIavc }XCI I {:l][llfl(:tclizc{l  tl IrOIIF,l I a wric(y  of twos i] ItCI Idcd
lmtl I 10  SCICCI L1  IC bm+t  ml ldicln(cs for USC i] I t] IC flir)lt  il]stnll  I ICI it al Id to ]m)\’i(lc  tlIc  c:llil.matio]  IS I Iwdcd to intcq met
flif’,1  !t diIt  a. }$JC diwws  tlIc dcsip,li  of LIJC S1S II IHtI ix dclcd  ws aI Id IM’CSCI It, sclcctd I csults  fro]]] tl IC d e t e c t o r  t r o t s
tlltlt  IIavc bccll  ]NTfol’lll[d.

Kcy words:  silim] detectors, l)ositic)ll-sc!llsiti\’c  dctcdorx

1. IN’J1l{OI  )U(:’J’ION

‘J’11(  Solar  lsot,o]m  SIKXtroIIIcLcr (S1S) is OIIC of IIitlc itwtrulmnlts  cull  clItly  utldcr dcvclo]mm  It as tlIc  sci~lkific
]NIyloN{l fm tlIc  AdviIIIccd (knlqmsitiml  I;X])IOICI (A(~l I;) II]issiml. ‘J’llis  ilmtrultlcld  co III]) lclIIcIIt  ilduclcs  G II I:IjOI

1 1  lnss /l] 1(1/01” (“1 lal’gc S])cch’ol I Kim’s w] lid), as 11 F> I’OU]  ), aw <II )1( Lo s[udy 1 IcN\,y  lllwlci  mm  al I a Imgy Id I Ip,c fro II
~ 1 lM:v/mlclcolI k) IK!ally  1 (kv/1 Iuclcol 1. ‘J’llis ]mylmd will cIIal)lc  dcfillitivc  studic.s  of tlIc a}mII(laIIc(w  of IIcally
all iwto]  m+ fro] D 11 tl Irol@  I xl I (1 < Z < W). l“ip,llrc  1 s] low’s  t }Ic c1 Inrf,c and CI KWy  Ii~lIp,cs  tjllatj  will Iw s(lldicd \\’itJl  I
cacl I of t,llc A(~lI}  illstmltletks.  ‘J’IIC scicllt.ific  IWOl)l  CIIIS Wllicll \vill  IW addrcssml  usillr,  tile.sc II I(:RSII1’CIIICII(S  lIa\Tc  IWCII
I c\~ic\l’td  lry SLo  IIc c1 O1.].

1.2  ‘J’he S1S instrument

‘J’()  II IalW  tJIc illtclldcd  IIlc:islllcltlcllts,  S1S mm  a sclIsor syshn  c.ollsistillr,  mltirdy  of silicwl soli(l  stak  dctcckws.
‘J’] I(. d(,tcct(ws fIYC tirrt~l  IF,wl  i) I two idcmtical  “st[Ick s”, o]Ic of \vllicll  is illustrfltcd  ill 11’i?,urc  2. 1 ‘article icl(:lltifi~,~ilic)ll
is Imscd  011 lllct~slllcl~lcllts  of a pwticlc’s cIIcIgI,y  10SS, Al;, aII(l totnl  cl IcIgI,.v, 1’;,  w+ it ]m IctIILtcs  a dctcckn  (tl)i( kIIw4

12) :IIK1  (OIJIC.S  to JCSi ill LIIc rcll):tinitlr, ]mltim] of tlIe dctcc(or shdc:

1’ SC(: o ]{x,v (h’/fi’f)  ]i’~,A, ((h; - A  h’)/fi4), (1)
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l“i.qtifr 1. 1([111.fjc oj
II!(ILY: 711(:[Ist17’(:171  cllt.s.

1 I I fro] It, of llIc c] Icr.cNy loss stjfid;  t,llc ins( rll]  ] m d rcquirw  a t rfIjcchly-  ] I )casuro  I )c]lt sys(c]  t) ca] NIIJC  of ]novidi] IF,
}x)tl I tlI(I aIIp,lc of i]lcidc]lcc,  O ,  aIId  LIIC ]msillioll  nt wrl)icl}  cHcl I }mr[iclc }wIctIalcs tlIc sulmquclIt ddwtors. ‘1’ltis

1 at 1 m  it lfon naiim I is IIccdcd for I Il[lliil  Ig corrcctim  IS for tl IC s] mtial  I I(M 1111 lifon I litjics  of tl IC dctcdor  t}]ickl Icsscs aIId
fm cliltlillatillp, lmcl;p,IoulId  ]xtrticlcx  sudI as tllosc! wllic]) cxil tllroll{jl  tlIc Cdp,c  of tltc  stack  before  cotl]illp,  10  r(!si.

2. S1S  “hflA’1’lUX” 1 )l’;~’l’;CrJ’OltS

\Vicdc]lld{ I ‘ap,c  2
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tll(: {,()] 111 ilnltim] fl’0111  fllllClill  ll(!llt/11  Cf~(Xk  Sllc:ll  as

scatk:rill p,.

‘1’IIc  l o w  cIIcIpy  ]mrtidc  ]qmlfitim]s  to IW stmlid  usillp,  S 1 S  ty], ically  cxlli},it  CIICIFAY s]xctra  wllic.11  fall  r:{])idly
uritJ I i] Icmwi) IfI,  c1 Icrp,y. ‘I’l IIIs S1S is clesigtlcd  to lInv( a rcl:itiwly lmr  tjl ImslIold  c1 Iw.gy. ‘1’llis  cIIcIp,y tlIrcsl  Iold

i s  ~l(!t(:llllill(:cl,  IM iltlarily, by tllc fIIIIoulIt of IIlntcrial  a ]Nlrticlc lInlst  }x:llctr<ltjc  it] o r d e r  to ]nw’idc  a sc( of sir,ll:lls
. . . . .

Sufllclcll(  10 l(lcllt,lry 11s Cllm’gc  [Illd 111/1ss. 1  ]ig~] rcsolllti(nl IIlc:ttslll’<:)llc:l)ts  citl) l,c ac~]ic~’cc 1 for ]mrtidcs  w’] licl  I ] IcIIct12ktc

ilIc fiwt (Ictcc(or  (100 I(III thick) ill  IIIC CI)CIP,Y 10ss sk]; [III(I  SIOIJ  itl tlIC SCCOIK1  dckctor. ‘1 ‘11(! mll)})i  1)(:(1  ll)i Clil J(SS  of

tlI( two Jtlairix dcljcctors  sllollld not })(!  sip,  I]ifi(allt  ly ~,rmtm  tlI(III this 1 ( ) ( )  ~1111 t,llickt~css. III fad, bccausc t}Ic IImtrix

(Ickct(rs ]novidc ]mlsc l}cigl)t as WC1l  as t)rajcctory  illfoll  I laiim  I, it Should bc }xkssil)lc  to idmltif}’  lIIaIIy of tlIc  lmlt, ic]cs
wl]id I slo]I  i]] tllc fiw( m Icrpy 10ss detector, or mu I ill t] IC seem Id I I Itilrix dct(!ckn. S1S MWS dcsi~,tlc(l  lx) usc IIlfltrix

dctm”kws  w] lid I arc 604 10 ~11  n tlli(:li, altlloup,ll  ill tlm cnulsc of (Icvclo]jil Ip, Ll  lcsc dctcdors  wc kskd dcviccs  ra I Igill$
frolil 50 //]11  to 90 //]11.  Wit]l tllc IIolnillal 60 l{]]] IIlatlix d(:t(:(t (Il. t,lli[lill(%s “(;l~’c  I ndei  rcqllirc  I I lil Iill 1111  II c]icrp,ics  of
13.:3 Mc\~/1  Ill(:lcol  I 01’ 19.2 Ivlcv/1 Illclcoll to )’(::1(’1  I tllc fil?i (II d s(m)] Id Cllcl’p)y  10ss dckxhl’s, rcs}m:tivcly (ttiki] IF, it Ito

;I(:(:ou II{ tlIc tlli(:ktlcss  of tjl IC Illill  ka])tol I willdmv  tlInlJ  covers t IIC SILS  illstlllltl(:llt).

‘J’]Ic S 1 S  illst,]lllt]c]lt,  IIccds  to }m al)lc  to IImfic  lIICfISIII(:III CIItS durillp, l:irp,c  SO](I1  mlap,ctic  ]m]ticlc  cvcIIts  ill
w] lid I (1 IC 1 Icavy  1 mdci  of illtcmst  ca]I h acco] I]]NII  liml  by i rlk] Isc fluxes of ]wotmls mId  al])l]a  ]mltidm. 1111(  1(!1’

lIICSC  cil cumshIIccs tjl ICrC  is a lligl]  ]nobal)ilitj~ tlIai  IImC  tlIaII OIIC ]mlticlc  wi l t  CII1,CT tlIc Inatrix  dck:dcn  w,jtltill  t,l Ic

m+)lvil 1:1, til  I IC of t] IC il IstIIImcl  A. ‘1’1  lis effect is ]):ll(iclll~~lly  smwc for tlIc fmllt  IIlatrix  dctcdm  wllic.11  lIas ]I]illilnal
(nwlyil  I?, I natcrial  10  skq)  vcys ]mv a ICIPNS ]ml’Lic]m  al]d w}]id] ] Iils a ]fII p,c III IO} K41’IICtCd  field of view. ‘Jo u’ork i I I i] lis
IIif,lt- Y81C  cltliro]iltmlt,  cad]  of IJIC S1S II]atrix  dckct  w shi]x+ is illst] uIIIcl Itcd writll  a sc]mliltc  INIISC llcip~lt  aIIalym.
‘ 1  ‘I]is rcdlwcs  tlIc arm  mm  wllicll ])ilc-11]~  cfil I oc.cIIr  by a fackn  - 50 (dctcdw  :lw[l/stri]~  FI1 c m ) .  III SOIIIC casm it
slloIIld  also allow  us to select w] lid I of sever/11 coil Icidcl  II tracks  tl II oq,l I IJ IC 1 I Iatl ix ddcctms  ]nwltmxl  tjllc  o})mvd
sip,ll:lls  ill  tlI(: cl Iclf,y 10ss stack.

‘lb ]WOCIUCC  tlIc  181c,c  IIUTIIh  of ]mlsc hcigllt  :IIIalyzcls  IIccdcd for  tlIc S 1 S  itlsLnlllmlA  (512  ill  a l l )  within  tllc
]mw:r,  s i r e ,  mId IIIaSS colwtrnints  of a s]mccflidlt,  illst l’~llll[:llt, a custo  II (~IvIOS  V] ,S1 circuit, MWS  dcvdq  XXI. ‘J ‘his



III ndditioli to iIItqI,I:ItJiII~,  tlIc  sip,l]a]s  ]Nodllccd lp’ tlIc  cl ItIlgcd  ]mrticlcs  ]mssillf, tjl IIOUp,l  I tlIc  lll;~trix  dct(doI,

t 1 I( ( ~SAs  nlso il lt(!p,l’ilk  t] IC dci,cc.tm l(:t(]itlp,~ CUITCI I(. ‘J’] lis  c~Il I c] d is a]qwoxi]  natdy  caIIcclcd  ipl 1] IC il )jw(io]  I of a
cmw+]m  Idillp,  CIII”  N!II1 of t,lIc  o] q msik  sify  I fro I I a cI1l’l”(:IIt-OIIL])llt  dip,it<!l-to  m Ia]op, cm Ivcrkr (] I )A(~). J II ~ldditioll,  al  I

clcctmliic switcl] is ]midic~illy  LISWI  to discll[llgc  tlIc  (XA’S  illtc~,ratio]l ca])ac.ito]”.

2.2 1 )C’tector  f’aln’ication

‘J’l Ic S1S IIIatJ ix dctcclws  wmc ftil)l’iCiltCd  1 y Micro] I SC] t licolduc(m  1 t d., bawd  01 I slmcificdiio] 1s clcvd(q d t )y
tlIc  SIS {oll[il.)()][[ti()]].  A s  tlIc  stavtillp,  ]nntcrial  Micmi  usd la]q)cd aIId  ]disllml  wwfms cut fro]]) 7[) 111111  (Iitil[lctcl
lmllw  of IIip,l-1  mis(ivitjy ?~-(y]w silicml. ‘1’IIc usc o f  7[) 111111  di[llnctcr  silicw] for tlIc IIliltrix dckc(ms  latlIc  I tllitll
1 (N 111111  II)lltcrial sldI :(s tlIF~t u s e d  for Illc dctcckrs  ill LIIc CIICI ?Av  loss stack  \\ws  {Iichlcd  t)y (c)]lsiclcliltic)]ls  (If Llle

fl~q,i]ity  of t]Icsc  i]lil] wafm’s  aIId  ~lIc risk of })1’CZlhF,(! citllcr (1111’illg!  falmicatiwl  OI dlll”itlp,  lauIIclI. l(;\rCII  wit] I t]i(
75111111 (Iiallldm IImt(:rial wc cxlmicllcd  [L rtItl Icr low yield dIIC to }vcdlwr,c dllrillp,  ]]l[lllllf{ict~lrc.  ‘1’lIc dckx:kn  itsc]f
lIas :111  c)(tap,ollal  slin])c (SCC  I’Tip,.  2), wllicll is a colll]nmnisc  lN:tivcmI  l]lmillli~iti~,  III(: u s a b l e  dcktm  :Lwi f] (nn tt)c
l(nlll[l (Iitlltlctcl Nwfm  ald  sill i]difyillp,  v~]l.iolls  f(~l)rict[t  iml  O]K:I  i[t iolis.

Scl(ctiv(: i] I I] ,laI Ittit,iol  I of }~olol  I im is l!r?is  I)clfoll  I I(:d (JI I 01 IC s~llfacf:  of t] IC d(,t(:ct,ol to foil II tl]c f) 71 jlll  Ic(,ioll  al Id
] )1’()(III(:(! ;) t!y])c  s(li])s  Sc})al’[lkd  by 1 Izll’1’()\!’  7/-tyJK!  f’>tl]H.  011 tllc ot]l(!l” (d Ilni(:) Sulfim, 7? I st].i])s ~l,(:IC ]) Io(lllC.C(I ~wint’,

f’awetlic  illqdnllts.  l’k IclI sill dcc of a  )I):(trix dct,cdol  lIns a “p,[lard  rillp,” sulroulldill~, t,l Ic adiw ar(!a Cwltaillillp,  t,l Ie

st,ri])s. ‘1’llis  gJ,IIard,  w h i c h  i s  lcf[  flotlfil]r,,  is illtc]dc(l  10  rc(lucc  tlIc Icalmp,c  currcl  I( to tltc  slri]]s.

‘J’IIc i]]q)l:illt  structure OII tlIc  jllldio]l  side of LIIC dckct(w, f) I sll.i])s scl)~Ll~L(,~(]  i)\7  j/-fJ~~])C  f!il])S,  LcII[lS ll~lt~ll”~lll~r

to ] )rodII(:C t] IC ] lif~  I r(sistall(n (:])til~i(:t,clislic o f  a ICVCISC I,ia.w:d  dimlc sLIucLIIm.  1 lowcv(:l, o]I tJIIC (Jllllic slllf:lc(:  o f
tl I( {l(:t(:cto]  wI Icrc  wc IIavc  7V’ stri])s  illl]~la]lt)cd  ill 71-tyJx:  ]tlatcrial  flm ititcrs(riJj  rcsistatlce  dqxvds  crit imlly  mt
tlIc  ]csis(i\~iLy  of ifl IC silicon wafer. (hIllilolIly  this  rcsistjnllcc is slIItIllcl tlInll tlIc  wluc  rcquid  fm p,ood  isolation of
tlIc  stl i]x+. ‘lb il]crcasc  tltc  i]dcrslri])  msisb,tn:  olI tlIv ol)l)lic si(lc o f  I,l,c dctcdoI,  Micml,  Scll)icc)l](lllct,c)l  lIas UWXI
two dif~cw It a]q MmclIcs. 0]1  sOI  nc d(hdors Lllcy i] n])laIItcd  aII  cxtra SC(  of II fIIIOW’  f)” ‘ lilms  CClltcl’cd alol  1~, t!] I(: F,/I])s

}) O(W(WII IIIC s(,ri])s. ‘J’l]i.s ]Modu(:c.s  i] pn diode shK.(IIIc  silt]ilal  10 tl]at olI tlIc  j~lllctio]l side of tlIc dd CC.1OI  aIld lcIIds
10 yield CXCC1lCI  II isolatiml  bclwccl~ shi]x+.  1 lowcvcr it lIIIs ]no\w  I diflimllt to accllraidy  ])] ncc tjl Iis c=, 10 Ill I I wide lil IC
}IloIIp, III(: cclltcr o f  tlIc 40 j~lll  w i d e  p,a]) l)(:Lwc(:lI shi])s l.)c(mllsc  o f  tlIc I[lCli  of sufllcimlt flattlcsk  :IIK1  s(, ifftlws of tlIc

11 Ii] I ddcdor wafm. 11  I illc OtjlICl  isolatim I Id II Iiqm:, al] mtjil  natc  is I ImdC  of t,] I(: dmisity  of am:]  )tor im IS (ty] )i(ally

l)orolI)”  tl1811 ltlus( I)(>  iltl])lall(ml itlto  11)(:  ollll)ic S i l l ’ f i l C C  to l):IliIIIc(! tllc dmwity  of dol]ors ill IJlc ]I]nt,cri:ll  :i]I/i raise
Ilic sllrf:[((: rcsistivil)y to accc])tjab]c  levels. ‘J’l ICI I tlI(: [:ll{iu: SIII f;~w is i)lll)l~llkd witl) a  “ 1 ) 0 1 0 1 1  s])Iay”  dw+i~,lld  to

acllic\w  IJIIC a]qnqwiiltc  IIcc.c]JtoI dc]lsitly.  Wl]ilc  this  tcclllliqllc  cal I y i e l d  illtcwtri])  rc.sis[tillcc.s  ill  ilIC IalI~,c w II UXI,

it is diflimllt,  1,0 co]ltml  al Id ofh I KY+ulls  i] I 111  Inccq)(a  }Jy low wsis(nl]ccas.

I’;:IcI  I co II])lckl I nat,rix  d(ic(:tjor wifo was h) Idml  into  a  (; 1 0  circuit  bwrd  I trout d (l’Tip,. 2) IIsil Ip, a  sil im I(:

coIII]mlIId.  ‘J’l Ic cocflicim]t of tlICIIIIIIl cxlm]lsioll  of tlIc (~ 10 is wry siltlilar to tlIat of silico]l, .aId t,l Ic silicoli(:  i s
so] I )(!\\~l lilt, fl(!xll)l (?, so L1  112 ddcdors ml I k [)] )Cn’at, cd o\~(!l’  a woe. t,cln]) cl’tlt)lll’c rallp,c Wltll out 111 Idu(! I I ICC.  Ial  Ilc.al  St,l’(!ss.1 “
l{kcl I s(li]  ) 01 I t] I(! detector ww u,ilc- kmdc<l to a co) m+]mldill~,  ],a(l olI tllc lIIo{lIIt  msillp,  tmfo w tlimc  Y, //111  allll[lilllll[l
wiw lml  Ids for rcdlllldnli(ry. ‘J’] IC dAwkn I mut It, is a I mlltil  aycr stndurc  ill v’l]icll OIIC oft] IC i] II ICI. lHycIs  is IL Itiil)to]  I

“flcxi-s(ri]~” lIscd  to })]il IF, out, iwo sds of sip,] IiIl trams for collllcctio]l  to tlIc cxtcrlml  civc.uit lmid  coIIt aini~tf,  tltc
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3.4 Vibl’ation  and acoustic tmst.s

1 II oldw tm assulc  that t] ICy will sur\Jiv(:  tlI(: vi) watio]  I tIIId a(:(nwtic  a l\’ire] II I I(:I I( to u’] lid) tlIq will lx: SIIl )j((:td
<Ilwi]lp,  tlI(: A(~l’;  lIIUIICII, tJIc S 1 S  lmitrix dctcckm IIavc i]ldividlml]y lWCIJ t(:skd h alqnq)]iat, c lc\ds. ‘J’IIC vi})ratio]]
t!(!sl,s \\’(:rc tll’1’:lll{yx 1 by Miclml  Sm I Iicm Idlwkw RI Id cm lductcd 1 )y ollc of Sm’wal  1 hitisl  I firI I Is. ‘1’1 IC r:Il IdOI  I I vilnatim  I

1(:s(  lIiId i( dlllntio]l  of 1  ]Ililllltc HIId a ]Xwcr S])AI’11111 c.xkl]diiip,  frol Il 20 to 2?(KN 1 lz, wit]i  [III mwull alll])litll(lc o f
1  [).2 g III IS. Near ly  a l l  o f  the II)atrix dctcdors ])asscd tlIc vil)rat iorl test w i t h o u t  }) M)}) lcIIIs.

‘1 ‘(i+ Of 11 IC cflmtivmless Of tll(:  S1S [I(oustic wv(n il di(atul t 1 Iatj (IIC 1 lip,l]cst lm’(:1 tl]at,  slmlld IW cqx:]iu ICd by
tll(,  ]Ilatrix d(t(:(:tws  illsidc tlIc C1OSCXI  ilm(nllllcllt  i s  132  d} 1, wllicll  occurs  WlICII tjl IC s]mcccmf[  is l)(:i)]p, qunlifi(:d  [II
3 (111  ilt )()\ ’(l t] IC I(W:l tiliici])at(:d  for  1 alll 1(:1 1. 1 kkctol’s  Uw’c  SCI(!(’IINI  [It a l(!\rc o1 f 1 3:) [111. Ill all but II f(w’ Cases 1,11(.

tl Iil I silico) I wNfcrs  suwivcd  t,llis  acolwtic  lcvd.  1 lo\vc\wl, 011 H 11111  I 1} )C1’  Of Cl(!tCCtol’S  t,ll(: acous~ics  C:IIIS(X1  t}l(! 1 )lCtIkil[\C

of a sif;t  Iificti]]t  ImI IIbcr  of t)] IC wiw lmIds  used for cld Iic[il  co II lc.ctiot  I of tllc dctcckh’  st Ii])s to h“acw  011 tl Ic ]nilltcd
cirm]il Ixmrd lIIoul  it. WC w e r e  ab]c to Sclcc(  [I flip,llt sd Of ]t]ntrix ddd$(m for wl]i(:ll f(w, if aIIy, wi](:  1.,oII(Is  },IOIW

(l(lrill{~  tlI(: tl(”.olu4jiC su(xvli]] p,.

3.5  AlplEI par(iclc  tests

‘l’c+sts  uit,]]  ra(lioacti\c solll(cs of [Il])lla  ]mrt,iclc.$  (L’i’l(llll  nlId p~~rj}l)  ~~,cl.~  ~:[,li~(l OU1,  {,{) C] ICC1< tlic I]tlifo]]lliljy  of

cad I I I INl  Iix  dct(x:k)r’s rq )0] Isc [I] Id tl I(! Ill Iifort I lity  of its dmc]  1 fIycls. N40s{  i)l)]mrtfll)tly, a cozIIdy colliltl:[tcd  “]’iCIII
S(NII(,C  \wIs sctII IIIU1 o\w tlIc dctlcctm,  al Id ] )Illsc  1 Icip,l  It s]xw(jla  wcw I I Imsud  al, cacl I of a larp,c  IIIIT III m of ] mil 11s
(listril  nltul  owl’ tllc dctjcckn’ sul face. Wlc foll]ld  Il)c  ICS])OIIS(: 10 l)c w]t]])ldcly utlifon]], to witllill  tlIc  accura(y o f
tllC  lll(!ilSlll’(:l  ll(!lltjS. 1{1 0111  tltc dtILa u’c arc nl)lc  10 SC( 2111 Il]q)cl liltlit o f  ().2 ~1111  (silicml cqllivulcllt)  0 1 1  tllc i,l]ickllws
vdliati(n] of tlIc  d(:ad  laycm. 14]c lIavc IIotj yet dcri\wl  IIIC al)solllt,(!  tl)icl<l]cssm  of tlIc dwd  l[Iycw, 1)11(  Cx])(’ct  tllcltl
to 1x: 1 1 0  IIK)IV t}IaII 2//lII h-d 011 illfonnatioll  fwt) Micro]) S(:lllicollclllctc)l.

4 .  A{; C:lI;l,lI;I{,Ag’011  ‘J’ltSV’S

‘1’lw  I noso dctwild illfonnntio]l  about  Ijlm  IIlatlix dQkioI ]X:I  fonl,allcc COIIIW fmln accclcla(ol  tests of t}lc flip,llt
itlstr(llllcl~t, sitlcc  it) i}lis UNIfiF,Ul  at,ioll  LIIC lnahix  dckckn  is illstl’llltl(:lltc(l  f o r  ]tlmwurillp,  t]IC lIIIISC ]l(:i~,l]t OII (~vmy
s(,rij ). ‘1 ‘\vo sud I :I<:(,{:l(!l;tto]  tests  1 la\~c  bcclI  do] Ic: a ]nx!]il  I )il Ialy tcs(  Iwis cnnid  ol]t at, t 1 IC Mid Iifyil  I Staic  (II ]i\,clsit,y
(MS(I)  cyclotI 011 ill lk:}wuary  1996, aIId a lIIOIC  cxtmlsivc  test Iiws dolIc at tlIc  (;cscllscll[~fi  fii]  Scl]lv(]iollcllfo ]scl[lltlp,”
((;S1) :i(f(,.l(I[\tc)I ill 1 )aIIIAwdL, (kmII[,IIy  ili JUIIC 1 {M.

1 II 11 I(! following ] mra~,ra])]  IS wc discllss so] I IC o f  ilIc i]litinl r e s u l t s  fIOl II 11)(! (;S1 ILIII. lh tll~lt t,(!st w(, IISC(l

IWlllls of !’%! at 300,” 500,” and 700” Nk:V/1  I1lCICOII  all[l 180 ;,t 300”  h4(:\~/llllclcoll. lft a{ldiliml, w: mm]  otlIcI  ]Illcli[lcs
])l(xll]cc(l  fm]]l  t,l Ic ]nillmry }mNIIIs Iry flflp,lllc]ltf[tioll  ill a (l] 1P t (I] p,ct.

\Vic{knl},tA 1 ‘a :,C 7
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tl)(:  nit stl i]) fw smIIc of tJIc  lIcavy io)l  cvcl ILs dk:dcd  dlllillp,  tlIc  MS(J  alId (;S1 :IC{(:l(:IIIt[JI  IUIIS. III OIIC test tli[it
was  doIIc Iu+il IF, a ddcctor l: IIowI I to lIavc rdatlivdy lmv  it ItcIs( ri]  ) rcsishil  Ices (m 1 0 0 1 { 0 )  \vc Wc]c  a})lc to O})s(:]v(  a
S1 I Iti]]  (] N:]  CC]  It ]c\’cl)  (:]  IziI’f!,c  ]Ci(li~F,C.  l]) i,]Ic l]ip,]l(!]’  rwisk] ICX!  d(:k:(:t OH  tl IiIt ] IfL\JC bL!CI I SC] CC((:(] for flif~l  It tl IC dlcd  is
cl(:al]y  1( N+.  A ])mli]])i)l:lry a]laljwis of ‘)61 (’C bca)  I I clat[l  flol  I I (;S I ilidimtcs  t,lifIt  Llw  ty]~ical  d lal’{~c  IWllillp,(!  to a(ljfl(ct  11

slri])s  is < ().2(%.

5. l’ILKSII;N’J’  S’J’A’JIJS

‘1’11(:  SolaI  lsotqx:  S]mhOmcLcI  lIns IIOVJ bcm~ f u l l y  fIsscIII})lcd  alId is scl IcdIIld  fw i)]stllllllcllt-lc\’cl  c]l\iwll-
II ICI I(LI1 t(!s(ill$’,  (vi}mtiol]  aIId  t]l(!I’lll  fll-\’<lC.1111111)  ZIII[]  I]](!II  d(!]iv(’)  y to I]lc A(ll,;  s]mcccraf( t,ca]tl at, I,]Ic .] O}LIIS ] ]()])lii]ls

II]liv(:wity A]qdid  l’lrysics 1,aborntwy ill SCIACIIIIKV  1996. A(~I’; i s  sdIcduld for l:IuI~dI ill AIIg\ISt  1997 i]]to a IILIIO
or})it almlt,  tlIc 1,1 1 ,ap,lallr,iall  ]millt ill tllc SUII  I’211’(11  systmtl, 1.5 IIlillioll  kilo ltmtws  sllllwalcl fmll  IIIC l’kIrtl  I.

‘J’]]is roscarc]]  vws  su]qxmld  by t,lIc  il~ltio]lnl  Acro]lautics ti]ld S]mcc  Aclltlillist];ltiol]  ~it t,l)c Califmllia l]ls(ituk of
‘JI(dIIIolf)gI,y (111 ICICI  COIILILICt NAS5  32626  a]lcl p, I~IIIt, NA(; \V 191 9), tllc JCL l’ro})~llsio]l 1,~ilmrat,ory, al Id t,llc (Jo[klnl’d
S] mc(: lli{~,l It (h itcr. \Vc wis]] to Ei(lil  l[)wlfd~,(! C .  W’il}nlrll,  A .  1,UCW, nl,d  tllc ]cst of tllc ]XISOIIIICI aI A4icrml

Se], Iicolldlldol  fm tllcir dose c.oqwatio]l and vcl~ sip,llificalltj  cflmts  ill dcvdo])illp,  st at c-of-tlloall,  ]wsitiol]  sc]lsiti\rc
si]icol I ddcctom  for S1 S. WC aIC ~,1 ai,cful  h tlIC s(, afl’s of tJ IC (JS I aI Id MSIJ [I(:(:CICI{IIC)IS, aIId  ]ml(ic~llarly t o 1).  Sd IaIdt
aII(l ~. AI IILIIt~IIiI  III;I II, for t,]lcir  su]qn’1  of t}Ic  S ]S  cnlih~ltio]ls. WC  tl][illli  1). Anla]i]i,  (~. Alllmitk)]l, 11. (J:(lll(l,

11. Km:IIIa II, S. Klci]lfcldcr,  M. MaddcII,  11. hflarsl)all, 11. Millilml, 1{. l{adoci]lslii, 11. Scars, and S. SINIItIaII fw t.llcir
cm ll,ri}  )llt,iol  IS to valiolls  w+] xxis of dc\’clo])i]  I,g a]Id kstillp, tllc ] I l:(lrix dctcdms  :(I Id associatd  dcctml  lies.

7. l{lI;lI’I’:l{l’;  NC~l  I;S
] ]1}. (~. Stone,  ],. ]“. ];Lll”]N~:i,  A. ~~. (hlllllllill~,s,  1~’. (;. ]“~l(]t])ii]l, \V. I;. l’ltiill,  J .  (+ciss, (;. {Jlo(!(’lil(:l’,  1{. l{;. (Jol(l,

1). 1 l(wcv+ladt, S. M. Klil]lip,is,  (;. M. MmoII, 1). Mc(hIIw+,  }{. A. Mcwlldt, .1. A. Si]l]]w]l, ‘J’. ‘J’. \’oll l{oscllvill{l>(!,

:11 I(1 IL4.  1’;. lVicdc] l})(X:li, “’J’l Ic ACIVLIIICKX1  (htl]msitio]l I’;x])IoIw ‘), ‘i hc NASA Cvwrlic l{oyl 1 ‘/qqI(IIr)  joI 1}1 c 1.9.90’s  u71d

lk?/07/d,  tv. v. J(nlcs, 1“. J. 1<0’1’, a n d  J .  1“. ()]]IICS (c++.),  ])]). 48 5 7 ,  A I  I I.  ]11S(. l’llys. ([hlf. }’]oc.  l/ 203),  iNcwr

Yolk  , 1990.

2. 11. 1,. lk)~lrjlcr(y, 1’;. 1{. (~lirisliall,  A .  (~. (hl]tllllillgs, 1{. A. l,~sli~,  1{. A. NIwJ<il[lt, 11. 1). Millilicrl, ‘ l ’ .  ‘ J ’ .
VOII  l{(x+c]n’i]lfj,c, Fllld M .  1’;. W~id{!lllXK:li, “(; ]~:ll’[l(:t,c)’iz:lt,iol)  Of ]?il’p,carw  si]iwll im]izatiw  I dcLmiw*  fw t,l Ic ,fi(~]’;
ltlissioll”, CCIIIIII1(I-l{W  oYld Cos7tlic:  l{ay lktmtors,  Ykrhniqucs,  o?(cI  Mi.wio7is,  Vd.  2806,  S1’1 1;, 1996.

3. W .  1{. Cook, A .  (h]l)n]]i])p,s,  IL KC(,.IIIa II, 1{. A.  Mcwald(, 1). Aalallli, S .  A.  Klcillfcldc],  a]ld  J. 11. M:LIslIall,
“(lIw((MI] AI I[I1o?, VI ,S1 for  tJlc AC IWIIIUX1 (k)]l]]msitio]]  II;X])IOIW  (A(~lI;)”, .% I)o1l  l?lsiwnu{ls  joy .$+OCC  l)~t~lsic~, 1 L ‘1’.

‘1’s(lnlt[llli  (ml.),  NASA,  1993.
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